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Claim toondmants 

Ploaise amend claims 1, 5, 10 f and 14 as follows: 



1. (currently amended) A method for plasma Creating an exposed 
copper surface and dielectric insulating layer in a semiconductor^ 



1 

~3i 



device manufacturing process comprising the steps of: W) 

CO 

providing a semiconductor wafer comprising a process surface 
having an Gxposoud copper portion and an exposed dielectric 
insulating layer portion; 

plasma treating the process surface in a first plasma 
treatment wiLh plasma comprising reduction gas and nit riding gas; 
and, 

then plasma treating the process surface in a second plasma 
treatment wi th comprising oxidizing caa, s aid second plasma 
tV^^L^JlX^B^f^J^^ SAt-^GVt. dep osition of a material l ayer. 

2. (original) The method of claim I, further including the step 
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U.S.S,N. 10/762, 168 

of pre -boa ting the process suri'ace to a tempera tore of between 
about 200*C and 3!>0"C prior to the first plasma treatment 
process, 

3. (original) The method of claim 1, wherein the reduction gas 
comprises Nil) and Ha. 

4. (original) The method of claim 1, wherein the nitrid.tng gas 
comprises N^, N*0 and NH3- 

b. (currently amended) The method of: claim 1., wherein the first 
plasma treatment comprises a plasma gas .source comprising a (In J J 
reduction gas to nitriding gay ratio between about 1 to 5 and 
about 1 to 60, 

6. (original) The method of claim 1, wherein the second plasma 
treatment comprises a plasma gas source comprising C) 2 and at 
least one of Oj, CO, CO?., NO, and N*0. 

7. (original) The method ol claim 1, wherein the second plasma 
treatment comprises a plasma gas source consisting essentially oi 
0*. 
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fi. (original) The method at claim 1, wherein the dielectric 
insulating layer comprises porous low-k material. 

9. (original) The method of claim B, wherein the dielectric 
insulating layer, comprises a dielectric constant of between about 
2.2 and about 3.0. 

10. (currently amended) The method of claim 1/ further comprising 
the utep oi blanket depositing an etch slop layer fyf in an in- 
oitu PECVD process with respect to at leas*?, the second plasma 
treatment • 

11. (original) The method of claim 10, wherein the etch iitop 
layer is selected from the group consisting of silicon nitride, 
silicon oxynitride, titanium nitride, silicon carbide, and 
silicon oxycarbide. 

12. (original) The method of claim 1, wherein the second plasma 
treatment is carried out in-situ with respect to the first plasma 
treatment . 

13. (original) The method of claim 1, wherein the first and 
second plasma treatments arc carried out at a pressure between 

7 



P«2 9C4 f RCVD AT 1C3fl008 2^7:25 PM [Easten Kandard fcr^ • SVR:USPT(«FXRF4J35 » DNB:27383(«) 1 CSD:1 2485404035 f DURATION (mra-ss):0W4 



81-23-' 06 16:01 FBQM-TUNG & ASSOCIATES 12485404035 



T-388 P10/24 U-398 



u.s. s.n. r o /!(>?., icu 

about 1 miliiTorr and about 10 Torr. 

14. (currently amended) A method for plasma treat inq a copper 
interconnect and low-K IMD layer in a semiconductor device 
manufacturing process comprising the steps of: 

providing a semiconductor wafer comprising a copper 
interconnect formed in an IMD layer comprising porous low-K 
material, wherein haviti g a process surface ccmpriABsxn^ an exposed 
copper portion and an exposed IMD layer portion; 

plasma treating the process surface in a first, p la 3 ma 
treatment proeess with plasma comprising ammonia (Nil?) and 
nitrogen (N:>) ; 

then plasma treating the process surface in a second plasma 
treatment process with plasma comprising oxygen (Q >) . said second 
p lasma treatment perform ed without mate rial layer dep osition; 
and, 

then depositing nn etch stop layer over the. process surface 
in a PECVD process. 

8 
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J 5. (original) The method of claim 14, lurther including Lhc step 
of pre-heating the process yuri'acc to a temperature of about 
2()()°C to about 3bO*C prior to the first plasma treatment process. 

16. (original) The method of claim 1.4, wherein the Hirst plasma 
treatment comprises a plasma gas source comprising an ammonia 
(NH3) to nitroqen (N 2 > ratio between about 1 to 5 and about 1. to 
60. 

17. (original) The method of claim 14, wherein the second plasma 
treatment comprises a plasma gas source comprising O2 and at 
least one ol O3, CO, CO?., NO, and N 2 o. 

IB. {original) The method oi claim 14, wherein the second plasma 
treatment comprises a plasma gas source consisting essentially of 

O*. 

19. (original) The method of claim 14, wherein the J.MD layer 
comprises a dielectric constant of between about 2.2 and about 
3.0. 

20. (original) The method of claim 14, wherein the step oi 
blanket depositing an etch slop layer is carried out in-situ with 
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reaped lo the second plasma treatment. 

21- (original) The method of clai.ni 14, wherein the etch stop 
layer is selected iiom the group consisting of silicon nitride, 
silicon oxynitridc* titanium nitride, silicon carbide, and 
silicon oxycarbide* 

22. (original) The method of claim 14, wherein the second plasma 
treatment is carried out in-situ with respect to the first plasma 
treatment . 
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